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(54) Glass plate with oxide film and process for producing same 



(57) The invention relates to a glass piate including 
(a) a glass substrate having a maior surface divided into 
a central major portion and a peripheral portion sur- 
rounding the central major portion; and (b) an oxide film 
formed on the central major portion by baking a precur- 
sory film. The oxide film is not fomned on the peripheral 
portion such that the peripheral portion is free from 
shrinkage force caused by the baking. 
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Description ... '^^.'1* 

BACKGROUND OF THE INVENTION 

* - r - ' . * . • . .... 

5 ' [0001 ] The present invention relates to a glass plate with an oxide film, for vehicular window glasses (e.g., autonnotive 
front windshield and rear and side windows), architectural glass plates (e.g., building window-glass) and Industrial 
glass plates (e.g., showcase glass). The present invention further relates to a process for producing such glass plate. 
[0002] There are vehicular, architectural and industrial glass plates with various functional films (having functions of 
' heat shielding, ultraviolet shielding, electromagnetic shielding and the like) for the purpose of having comfort, improved 

10 design, privacy, environmental safety and the like. ^' 

[0003] Recently, there have beisn proposals of architectural and automotive window, glasses having hydrophilicity, 
anti-fogging property and stain resistance by the photocatalytic effect of titanium oxide. 

[0004] U.S. Patent 6,013,372, corresponding to Japanese Patent JP-B2-2756474,'discloses thaj the surface of a 
substrate is coated with an abrasion-resistant photocatalytic coating comprised of a semiconductor phptocatalyst. 
15 [0005] Japanese Patent Unexamined Publication JP-A-9-2271 59 discloses vehicular front and rear .window glasses 
with transparent layers containing a photocatalytic semiconductor material, r. . .. . , 

[0006] JP-A TO-60665'dlscloses a metal oxide film fomned on a substrate. This metal oxide film contains titania and 
silica and is prepared by applying a coating solution containing (a) a metal'ioxide sol .(containing titania) and (b) a 
' colloidal silica in the form of chain and then by HeatliTg the coated substrate. / -j- - ^ 
20 ' [0007] EP-A1 -0882686, c6nresponding't6 JP-A-1 0-2311 46; discloses an anti-fogging and stajn-prevented glass ar- 
' * ' ticle having' an alkali shielding film and ^-phbtocatali^^ :> *• . 

- SUMMARY OF THE INVENTION : ' ^ . - ^ / : 

25 [0008] Let uk suppose a case in which a glass plate (e.g., "vehicular rear window glass and building window glass) 
with a functional film is prepared by applying a coating solution to the entire outer surface of a glass substrate and then 
by baking the coated glass substrate. "In this'case, the inventors unexpectedly found that the coated film shrinks during 
the baking and the resulting shrinlcage force acts on the peripheral portion of the glass substrate. With this, the obtained 
\ ^ glass plate rnay have a drawback in which the distortion of- the light reflected from its peripheral, portion is out of a 
. 30 desired range. If the glass substrate^ Is'bent and/or tenripered during the baking in the above case, the shrinkage force 
' ' - ateo actk on the peripherBl portion of theiglass substrate. With this, the obtained glass plate, may have a drawback in 
' which its curvature devfates from the brigirially desighed.dne and another drawback in which a desired reflection dis- 
tortion is not obtained.'-' • - " ' *' -* v"'' . 

[0009] It is therefore an object of the present invention to provide a glass plate with a functional oxide film, which is 
35 free from the above-mentioned drawbacks. -i.. . 

[0010] According to the present invention. there is provided a glass plate comprising (a) a glass substrate comprising 
.a major surface divided into a central major portion and a peripheral portion surrounding the central major portion; and 
■ (b) an oxide film formed on the central rhajor portiorY by baking a precursory' film. The peripheral portion is free from 
* the oxide film' such that the peripheral portion is free-f rttri the-abovermentioned shrinkage force caused by the baking. 
40 [ [001 1 ]' ■ According to the present invention; there is' proVided.a' process for producing the glass plate. This process 
includes (a) applying a coating solution to said cehtral major portion, thereby fonning thereon said precursory film; and 
(b) baking said precursory film into said oxide film. 

BRIEF DESCRIPTION OF THE DftAWINGS 

45 " ' ' ^ . . ■ - -^r ' . :\ ■ r . r : 

[0012] • « . \- ' . . , 

• - • • -'-' ■ ' - • y ' ■ .: ^ ' . iv i- * . • 

Fig. 1 is a partial plan view showing an 'automotive rear, window glass according to Example 1 of the present 
invention; " ' * ' - - - ' ^ '- < a - = . , 

so Fig. 2 is a sectibrial view'of Fig. 1;' • - " - ' -v.' 

Fig. 3 Is a sectional view showing another- automotive rearvwndowi glass according to Example 2 of the present 
invention; * * - ' V '-^ • * "? " • • . - - 

' Fig. 4 is a plan view showing an iridustrial window glass according to^Example 4 of the present invention; 
"^Fig. 5 is a sectional view of Fig. 4;'and - 
55 Fig. 6 is a sectional view showing an architectural window glass according to Example 5 of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] The glass plate according to the invention may be used as a vehicular window glass (particularly an automotive 
window glass), or as an architectural or industrial glass plate. The automotive window glass may have an outwardly 

5 curved shape by a bending operation. Similarly, the architectural or industrial glass plate may also have a curved shape 
thereby. Furthermore, the glass plate may be tempered in view of breaking safety such that the glass plate is fractured 
into small pieces when it is broken. The temperature for conducting the bending and/or the tempering is preferably 
from -about 560*0 to about 700'C. This temperature range substantially overlaps with that for conducting the baking 
of the precursory film. Therefore, it is preferable to conduct the bending and/or tempering operation during the baking 

10 of the precursory film. In some cases, however, it is possible to conduct the bending and/or tempering operation after 
the baking of the precursory film. Furthermore, prior to the baking and the bending and/or tempering, it is optional to 
subject the precursory film«to a preliminary baking at a temperature lower than that of the baking. Furthermore, the 
•temperature of the preliminary baking can be set as high as possible, so long as it is lower than the softening point of 
' ' the glass substrate. Thus, the preliminary, baking can be conducted at a temperature of about .550-620J»C for a period 

15' 'ot lime of 5-30 minutes. - - ' ^ • ■ . • : . . 

[O014] It is possible to produce the glass plate by f omning an oxide film only-pn the central major portion of the outer 
major surface of a glass substrate, except Its peripheral portion. With this^.the peripheral portion is not affected by 
shnn<ago force caused by the precursory film baking.- The wi,dth of.the peripheral pprtiori irvfy be depending on 
ihc type of Ihe oxide film, the curvature of the..gl.ass,.9u.bstrate.and the like. It is preferable tp. have a width enough to 

20 obtain a desired curvature and a desired reflection <iistprtion. The width jspr^ 10 nnrp pr grj^Wn rribrepi^eferably 
15 mm or greater. Furthemiore, the width may be ^elected in.accprdance with 1h the Jthickr}^ss.and the c^^ 
of the glass substrate and the like. In case of automotive rear window glass, the width is preferably 16 mm or greater 
[0015] The raw material for forming the oxide film may be an oxide of at least one metal selected frorn Si, Ti, Zr, Sn, % 
2n. Ta and the like. By selecting asuitable raw material{s), the oxide film may sierve as'*a heat shielding film, an ultraviolet 

25 shielding film, a hydrophilic and anti-fogging:film,ra.«tain, resistant film, an electromagnetic shielding film, a.reflection 
free film, a radio transmissionrf ilm, a conductive fijm,. a decorative film and/or the like. . . 

[0016] The oxide film can be a photocatalytic.film, if jtrconta.ins at least TiOg crystals. This photpcatelytip film can ^ - 

have functions of hydrophilicjty, anti-fogging, stain resistance and-the like through the phptpexcitatipp of TiQg crystals > 
by ultraviolet rays of the sunlight: Therefore; it is preferable to fonn the photocatalytic filnri on the outer side pf a glass 
30 substrate. The photocatalytic film mayJurther contain at least one oxide selected from.Sidg. AI2O3, ZrOz. SnOa^CeOg 
and the like. In order to improve the photocatalytic filrn.in durability,- it preferably cont^ins^ at jpast one of Si023:Al203 
and ZrOg. It is improved in. abrasion- resistance byjhe-cpntairtmertt of SiOg. jt is irrtproyed ip water r^esistance and 
chemical resistance (e.g.. alkali resistance) by ZrOg. The containment of Zr02 also improves the photocatalytic activity 
of the photocatalytic film. Alkali resistance is an Important property for architectural widow glasses, sirice an alkali liquid 
35 is used as a detergent for cleansing those glasses. ' .* 

[0017] The TiOg source-of the oxide film is not. particularly limited, so,long as T1O2 ciystals are produced after the v,-, 
baking of the precursory film. The T1O2 source-can be a conimercjal product of TiOg fine particles (powder) for photo- i; 
^ catalyst, such as ST-01 and STi2-1 of Ishihara Techno Co.; SSP-25 and SSP-20 of SAKALCHEMICAL INDUSTRY 
CO., LTD.; PC-101 of Titan Kogyo KjKij.SUBER TITANIA F^ and SUPER TITANIA F-,5 Qf.Sho.wa.Titanium Co.; and 
- 40 DN-22A of FURUKAWA GO..-:LTD::The TiOg.SQurce can also be a liquid-type-commercial product for photocatalyst, 
such as STS-01 and STS-02-of Ishihara Techno Co.; PC-201 of Titan Kogyo K.K.; and A-6 and M-6 of TAKI CHEMICAL 
CO., LTD. Furthermore, it is possible to use a commercial product of-a mixture of TiOg fine particles for photocatalyst 
and a silica raw material, such as ST-K01 and ST-K03 of Ishihara Techno Co. All of these are trade names. 
[0018] The SiOa source of the oxide film is not particulariy limited, so long as silicon oxide is produced after the 
45 baking of the precursory film. Examples of the SiOg source are alkoxysilahes (e.g., t'etramethoxysllane; tetraethoxy si- 
lane, methyltrimethoxysllane, and methyltriethoxysilane), hydrolysates and polycondensates of these, and those sta- 
bilized with a stabilizer (e.g., acetylacetone). The SiOg source can also be a liquid-type commercial product such as 
COLCOAT P of COLCOAT Co.*, MSH2 of Mitsubishi.Chemipal Corp., and CS(3-DI-06qo pf.Chisso Co, Similariy, other 
oxides sources can be metal alkoxides, hydrolysates and polycondensates of these, those stabilized with a stabilizer 
so (e.g., acetylacetone), and liquid-type commercial products. If an alkoxide is used as an.oxid.e source, an inorganic acid 
• (e.g., hydrochloric acid; nitric acid and sulfuric acid) is added as a hydrolysis catalyst tp the coating.solution. 

[0019] The coating solution for preparing the oxide film may contain a solvent capable of dissolving alkoxides and 
metal salts. Examples of the solvent are alcohols (e.g., methanol, isopropyl ajcohol, and ethariol), diols (e.g., ethylene 
glycol oligomer, polyethylene glycol, propylene glycol oligomer, and hexylene glycol), water, cellosolve. and carbitol. 
55 The coating solution may further contain Other additives such as thickener. ... 

[0020] The manner of applying the coating solution to the surface of a substrate is not particulariy limited. It can be 
conducted by a common method such as dip coating, spin coating, roller coating, bar coating, spraying, flexography. 
screen printing or the like. In the case of printing, it is not necessary to previously mask oxide-film-free portions of a 
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glass substrate (i.e., the peripheral portion of the outer major surface and the entirety of the inner.'major surface). In 
nriethods other than printing, however, it is necessary to conduct the previous masking with a masking film, a UV curing 
resin or the like. » 
[0021] The baking (not the preliminary baking) for forming the oxide film can be conducted at a temperature of 
5 560-700**C. With this, It becomes possible to provide the oxide film with a strong bonding to the glass substrate surface 
and with abrasion resistance, chemical resistance and the like. 

[0022] The oxide film may have a thickness of 50-1 ,000 nm. With this, In case that the oxide film is, for example, a 
photocatalytic film, ft is provided with photbcatalytic activity and a high durability. The thickness is preferably from 50 
to 500 hm. With this, it is possible by one application of the coating solution to obtain an oxide film having a good 

10 • transparency and a higher durability! * . 

'[0023] The glass substrate used in the invention is not particularly limited. It is commonly made of a soda-lime-siiicate 
' glass and may be made of a clear glass (a colorless, transparent glass) or colored glass having a color of blue, bronze 
or green. The glass substrate is optionally formed on its inner major surface with a metal film, a metal wire(s), an oxide 
film', a resin film or the like by vapor deposition, sputtering, printing or the like. Furthermore, its Inner major surface 

15 • may be subjected to various treatments (e.g., etching and sand blasting). The thickness of the glass substrate is not 
particularly limited. It may be from 2 to 5 mm, if the glass plate is used as an automotive window glass, 
[0024] The' glass plate of the Invention can be used for various purposes. For example, It can be used as vehicular 

• * ■ front, rear and side window glasses, particularly automotive ones; and architectural window glasses, due to Its functions 
^ ' ' of hydrophilicity, anti-fogging, stain resistance -and the like":' For-achieving these functions. It is preferable to form the 
•* 2€i oxidis film on' the outer major surface of the glass substrate. The' glass substrate may be flat or curved in shape and 

may or may not be tempered. Furthennore, the glass plate can be used for a double layer glass (sealed double-glazed 
• ^ * unit) or a larninated glass. *' \ ,v - / : • . .. : 

[0025] It is optional to form a colored film on the' peripheral portion of the inner major surface of the glass substrate, 
in case that the glass* plate Is used as art autorndtlve window glass (particularly an automotive rear window glass), the 

25 '■ colored f i Im can serve to conceal (a) tenrhinals of ahti-fogging wires and antenna wires and (b) attachments for attaching 
the gjass plate to an'automotive body. For this concealing, the colored film is preferably a dark-colored one. It Is pref- 
' Arable to form the colored film in a "region exactly opposed to the j-egion of the oxide-film-free peripheral portion of the 
outer major surface of the glass isubstrate, as shown in Figs. 2 and 5. With this, the oxide film and the colored film are 
not overlapped with each other, as shown in Figs. 2 and 5. Thus, it is possible to improve the glass plate in external 

30 ' appearance. In other words, the omission of this colored film may lower its external appearance in case that the central 
nriajor portion (ha'vingthe oxide film) of the glass plate is noticeably different-in external appearance from the peripheral 
portion (having thereo'ri no oxide film) of the glass plate'. It may hot be preferable in extemal appearance to have the 
oxide film and the colored film partly overiapped with'each' other, as shown in ^Fig.'S, in case that the oxide film is 
noticeably different'i'n visible light reflectance and extemal color tone from the glass substrate.- With this-, the color tone 

35 ' of the colored filrh, viewed from the oxide fllm side, may become different from the original color tone of the colored 

* •■ film. This may deteriorate the glass plate in extemal appearance. Although not shown* in the drawings, it may not be 

preferable in function or exten-ial appearance that the oxide film and-the colored film are not overlapped with each 
' other, but have a gap therebetween. As shown in* Figs. 1 -3; when the glass plate is used as an automotive window 
' glaiss, it is opitional to form antenna wires antUor conductive wires on'the central portion of the inner major surface of 

40' the glass substrate. , • ' • , . 

[0026] The oxide film may contain titania crystals -to' have photocatalytic function. With this- when the oxide film is 
irradiated with ultraviolet rays of the sunlight or fluorescent light, it becomes' possible to decompose organic matters 
on the oxide film, thereby making the oxide film surface clean and hydrophllic: Therefore, It improves visibility under 
' rainy condition. ' • , . ■ ^ . 

45 [0027] The following' nonll'mltative examples are illustrative of the present invention. -Automotwe window glasses 
were produced in Examples 1-3 and Coririparatlve ExampleM.^' ':: : ; • * 

- . EXAMPLE 1. Ji: : 

50 [0028] A coating liquid was prepared by dispersing, in a solvent that is a mixture of ethanol and 1 -methoxy-2-propanol 
each being made of Kishida CheiTiicarCo.*,.C1 ) ZrOCl2'"0f KishidaChemicai poras the raw material of 2r02, (2) CSG-DI- 
• - 0600 (trade name) of Chisso Co., containing 6% of.a siloxane oligomer In a . mixture of ethanol and isopropanol, as the 
raw material of SiOg, and (3) ST-K01 (trade name) of Ishihara Techno Co.", In which the weight ratio of T1O2 to SiOa is 
8:2, In amounts such that the film contained 1 0* wt% of 2rO2740 wt% of Si02 and 50 wt% of TiOg- 

55 [0029] Separately, a float glass plate of a soda-lime-silicate glass (color: green) having dimensions of 1 ,000 mm x 
1 ,800 mm x 3.5 mm (thickness) was washed sufficiently with water, detergent and ceria. The resulting float glass plate 
was used as the glass substrate. 

[0030] Then . a masking tape was applied to a first portion of the glass substrate, con^esponding to the outer peripheral 
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portion of»the outer major surface of the glass substrate afterthe follov/ing cutting, and to a second portion of the glass 
substrate, corresponding to the entirety of the inner major surface thereof. Then, the coating liquid was. applied to the 
glass substrate by dip coating. Immediately after that^ the masking tape was removed. 

[0031] Then, the coated glass substrate was subjected to a preliminary baking at 600**C for 5 minutes, followed by 
5 cutting to have a predetennined shape and then seaming of the glass edge surfaces. Then, a black-color ceramic film 
(designated by numeral 12 of Fig. 2) of a desired design was fomned by screen printing on a peripheral portion of the 
inner major surface of the glass substrate. This ceramic film was rnade from a paste containing a lead borosillcate frit 
. containing a spinel pigment made of Cr, Mn and Cu. Then, a desired pattern of heating and antenpa wires was formed 
on the central portion ofrthe inner major surface by screen printing using slWer paste. Then, the coated glass substrate 
10 was baked at 650*'C, thereby obtaining an automotive rear window glass having the oxide film, the black-color ceramic 
film, and the heating and antenna wires. During this baking, the glass substrate was -subjected to bending and tem- 
pering. In fact, the oxide film was a photocatalytic film having a thickness of 200 nm. and a composition of 1 0 wt% ZrOa. 
40 wt% Si02 and 50 wt%.in02i • . . - . . : . 

[0032] • -^As showrv in Figs. 1 and 2, the pb^ained automotive window.glass 1 was fomned on its major central portion 
15 of the major outer surface of the glass substrate with the above-mentioned photocatalytic film 2, except the peripheral 
portion 3 of the major outer surface. This peripheral. portion 3 had a minimum width of.40 mm and a maximum width 
of 70 mm. Furthermore, the window,:g!ass1:vi/as,fon7ied on Its peripheral portion of the major inner surface 4 of the 
glass substrate 5 with the blacHrCOjori ceramjg film 1 2 :.:Th is. ceramic filiri 12 was fomied in, a maorier to be opposed to 
- the peripheral portion:3 ofrtheimajpr .pgteF.surface.pf the glass.substrate 5. as shpwn_.in: if|g..2..St^ the 
20 . window glass.1 was formed on ■its; majpr5central portion of th^ rnajpr inner surface of the .glass sybs^^^ heating 

wires13.- . . e ..c c -i. ^ -^.i .^,:= c . ^^.rro 'v. -l-.^ . * v:'.v 

[0033] The obtained window glass (test sample) was subjected to the following r^tlectipo.ciistortion. cuiya^^ and 
photocatalytic capability^evaluation .tests.- .TThe resujt^.^of -these tests are shown in Table 1. • ' . : . • 

[0034] In the reflection distorti€)n .evaluatiojit|^m,.thei5nage of, a.z^^ pattem (while parallel stripes on a black board) 
25 was reflected from the major puter surfac^rof- the vyindow^glass and observed by a viewer. The window glass was 
judged as being A (good) whep the.distprtipn of thezebca pattem image was substantially the same as that of a glass 
substrate of a predetennined shape.bayiiog no.oxidefilm thereon. The window glass was judged as being B (satisfactory, 
but inferior to A) when the former was sorr)ewhat diff9.rent,froi[n the latter, and as.being C (not.good) when the ^fomner 
was substantially different from the latter, u:;':" - - : . .• - ; 

30 [0035] In the cun/ature evaiuatipnrtestv -the, window glass vyas placed on an^ inspedtjon table. confomning to the pre- 
. detemiined desired shape of a standard wflndoyy-glass; Tl?e,ri, th^^.clearance.between t^ placed window glass and the 
inspection table. was measured.sThe: wind pw. glass was judged a^ being. good when the clearance was 2.rhm or less, 
and as being not good vyhen it was gre&ter4har>;'2:ram... ^ iin-^: h jr- , . , i. 

. [0036] In the photocatalytk: capability evaluatton test, the photocatalytic actiyitx of the-test,sample was evaluated by 
35 the degree of decomposition of stearic- acid- on the film duato the.yltravipjet.inBdlatipn. In this test, the testisample 
was immersed in a solution contalnirig 3wrt% of stearic acid dissolved |n ethanol.^nd jthen. withdrawn f rpnn.the solution 
- at a rate of 8 mm/sec. After that, the-^test sample was irradiated -for .1 hr with ultraviolet rays frorn a black, light, FL15BLB 
■ . (trade name) of Toshiba Denkk Co.:iTira manner to have.a u!ti:avioiet strength ot 4 mW/cm^ (365 nm) at the coated 
surface of the test sample.. The amount of stearic ;.acidj on. the film was detemiined by. pleasuring a peak strength 
40 (absoriaance A) appearing within a range of 2910-2920 cm-^ and derived from the C-H stretching vibration of stearic 
acid, using Paragon 1000 (tradename), thai is, a FT-IB spectrophotometer of Pericin-Ejmer Co.,. Ltd.. before andafter 
- • the application of stearic acid and. after the ultraviolet irradiation-for 1 hr.-Then, a peak strength change as the degree 
of stearic acid decomposition :was determined by the expression .{(Ao-At,-)- - (A^-Ab)} x 1000 where Ab is the peak 
strength before the application of stearic acid, Aq is the peak strength after the application of stearic acid but before 
. 45 the ultraviolet irradiation, and Av,MS-the peak strength after me uftfavJoleMrradiation for 1 hr. The peak strength change 
was satisfactory. Therefore, the window glass vy^;judgedsa%being. good in this- 1^^ ... 



Table 1 





Reflection Distortion Evaluation 

• Test • ■ 


Curvature Evaluation Test 


Photocatalytic Capability 
: Evaluation Test 


Example 1 




■" ■ ■ ' Good * ' ■ *■ 


Good 


Example 2 


' A . - - 


. • ' . Good ^ . : 


. Good 


Example 3 


' B 


Good 


Good 


Com. Ex. 1 


. c . 


Not good 


Good ,p , 
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EXAMPLE 2 

[0037] Example 1 was repeated except in that the size of the photocatalytic film 2 was enlarged such that the pe- 
ripheral portion 3 on the outer major surface of the glass substrate 5 was adjusted to having a width of 15 mm, as 
shown in Fig. 3. 

EXAMPLE 3 

[0038] ' Example 1 was repeated except in that the size of the photocatalytic film was enlarged such that the peripheral 
portion on the outer major surface of the glass substrate was adjusted to having a. width of 15 mm. 

COMPARATIVE EXAMPLE 1 * 

[0039] Example 1 was repeated except In that the photocatalytic film was fomned on the entirety of the outer major 
surface of the glass substrate. 

EXAMPLE4'- - 

[0040] Example 1 was repeated except in that an industrial window glass 20 for a microwave oven was produced 
by 'using a blear float glass plate-(dirnensi6ns: 250 mm^x 300'- mnri *x S.O^mm (thickness)) as the glass substrate 22, 
that the photocalalytic-film-free peripheral portion 24 of one major surface of the glass substrate 22 was fomned to 
have a minimum width of 30 mm and a maximum width of 50 mm, as shown in Fig. 4. Although not shown in Fig. 5, 
the bending operation was conducted to make the window jglass slightly curved. . < . ■ . 

[0041] As shown in Figs.* 4-5, the obtained window 'glass- 20 was formed 'on its major central portion of the major 
surface of the glass substrate 22 with the photocatalytic film 26, except the peripheral portion 24. Furthermore, the 
window glass 20 was fo'rmed on its peripheral portion "of the-other major-surface of the glass substrate 22 with the 
black-color ceramic film 28. r . / r : ^ 

[0042] The obtained window glass (test sample) was subjected to the same evaluation tests as those of Example 1 . 
The results are Shown in table 2.' * *. -v? . ^ - , . ■ • , 



Table 2 





Reflection Distbrtion Evaluation 
Test 


CuWature Evaluatibn't^ - 


■ * Photocatalytic Capability 
Evaluation Test 


Example 4 




- . Gpod^. , . 


Good 


Example 5 


A 

5 - ■ - - 


Good 


Good 


Example 6 


B 


Good 


Good 


Com. Ex. 2 




... Mot good 


Good 



EXAMPLES • ■'"■^ •■ • ' ' . 

[0043] Example 4 was repeated except in' that the size of the photocatalytic film 26 was- enlarged such that the 
peripheral portion 24 on the major surface of the glass substrate 22 was adjusted to having a width of 15 mm and that 
the biack-color cerarriicfiim was not formed, as shown in Fig. 6, thereby fomrting an architectural window glass. In fact, 
the photocatalytic film 26 was fonmed on the outer rhajor surfabe of the glass substrate. 



EXAMPLE 6 ' * ' • 

[0044] Example 4 was rejieated'except in that'the size of thephbtocatalytic film. w^ enlarged such thatthe peripheral 
portion on the outer major surface of the glass substrate was adjusted to'having a width of 10 mm. 

COMPARATIVE EXAMPLE 2 ' ' ^ i . 

[0045] Example"4 was repeated except in that the photocatalytic film was fonmed on the entirety of the outer major 
surface of the glass substrate. • - . 

[0046] The entire disclosure of Japanese Patent Application No. 2000-250668 filed on August 22, 2000 and No. 
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2000-385151 filed on December 19, 2000, including specification, drawings, claims and summary, of which priorities 
are claimed in the present application, is incorporated herein by reference in its entirety. 

5 Claims 

1. A glass plate comprising: 

a glass substrate comprising a major surface divided, irito a central major portion and a peripheral portion 
10 surrounding said central major portion; and , 

an oxide film fomned on said centra! major portion by baking a precursory film, said peripheral portion being 
free from said oxide film such that said peripheral portion is free from shrinkage force caused by said baking. 

2. A glass plate according to claim j , wherein said. oxide film is a photocatalytic film comprisjrig titania crystals such 
15 that said glass plate is provided with at least one of hydrophilicity and stain resistance., 

3. A glass plate according to claim 2, wherein said photocatalytic film further comprises at least one of SiOg, AI2O3 
and 2r02. 

20 4. -^A glass plate according to claim' 1 . wherein, said glass pjaterte prepared by subjecting, said g(a^^. substrate tp at 
least one of bending amd tempering. ..f- : . • - ..,. r..;': v: ^ . . . 

5. A glass plate according to. claim 1 . wherein -said glass ^plate . is a vehicular wiridow glass,, anil said major surface 
of said glass substrate is an outec major SMrface:ini,saidyehicular.windo . ^ » : ■ / 

25' • -; ,r .V t/ . -.t • • . • • • ; ^ / 

6. A glass plate according -tO' claim, 1-, wherein said peripheral portion has a width of 15 nirn or greater when said 
glass plate is used as a vehk^ular rear window glass. 

7. A glass plate according to claim 1 , wherein said oxide f iIrn comprises an oxide of at, least one irjetal selected from 
30 the group consisting of Si, Ti, Zr, Sn, Zn and Ta. 

. 8. A glass plate accordingTo claim i,' wherein said.oxrde'film ha^^ of 50^1,000'nm. - * 

■ 9. A glass plate accordingto claim 1 wherein said glass substratefurther comprises another rjiajor surface comprising 
35 a peripheral portion, said peripheral portion of said another major surface having thereon a'black-color ceramic film. 

10. A glass plate according to claim 1, wherein said glass plate is an architectural or industrial .glass, plate; 

11. A glass plate according to claim -l7;Wherein said peripheral portion has a width of 10 mm or greater 

12. A process for producing a glass plate, said glass plate comprising: . . ^ . 
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V a glass substrate comprising a rnajor surface, divided into a central major portion and^a peripheral portion 
surrounding said central major portion;. and ^ , . ~ . 

45 .... an oxidejilm fomned qri said central major. portion' by baking a precursory filrh, said peripheral" portion being 
free from said oxide fi]nn.such that s^icl.p.eripheral pprtior;i is .free from shrinkage force caused by said baking, 

said process comprising: 

so applying a coating solution to said centraLnnajor portion, tbereby.forming thereon said precursory and 

baking said precursory filnn irito said oxide filnri.,. ^ , * ' 

13. A process according to claim 12, wherein said glass substrate is subjected tp bending during said baking. 

55 14. A process according .to claim 12, wherein, prior to said baking, said precursory filnri is subjected to a preliminary 
baking at a temperature that is lower than a temperature of said baking, said ternperature of said preliminary baking 
is in a range of from 300 to 620*' C. - * . . 
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15. A process according to claim 12, wherein said baking is conducted at a temperature of 560-70(y*C. 
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